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STATIC LATERAL STABILITY DATA FROM AN EXPLORATORY 

INVESTIGATION AT A MACH NUMBER OF 6.86 OF AN 

AIRPLANE CONFIGURATION HAVING A WING 

OF TRAPEZOIDAL PLAN FORM 

By Herbert W. Ridyard, David E. Fetterman, Jr., 
and Jim A. Penland 

SUMMARY 


An investigation to determine the static lateral stability charac- 
teristics of an airplane configuration having a trapezoidal wing with 
nodified hexagonal airfoil section and tail surfaces with 5° semiangle 
wedge sections has been carried out in the Langley U-inch hypersonic 
tvinnel. The tests were made at a Mach n\jmber of 6.86 and a Reynolds num- 
ber of 545,000 based on wing mean aerodynamic chord. Data were obtained 
for angles of sideslip up to 10° and angles of attack up to 25 ° for the 
complete model and various combinations of its components. The data are 
presented with respect to the body axes. 


INTRODUCTION 


The aircraft configurations previously investigated experimentally 
at hypersonic speeds have been restricted mainly to missile types which 
were not required to be able to land and which, therefore, had relatively 
small wings or wings of low aspect ratio. The piirpose of the present 
investigation was to determine the characteristics of a configuration 
conforming more closely to a piloted aircraft having a wing area suffi- 
cient for conventional landing. Of the various possible configurations, 
one was selected for this exploratory study which was expected to have 
satisfactory low-speed characteristics and satisfactory transonic char- 
acteristics. This configuration (fig. l) employs a trapezoidal wing and 
the arrangement, in general, is similar to conventional airplanes. Two 
particular features were incorporated which are believed to be desirable 
for hypersonic operation - relatively large leading-edge radii for both 
wing and tail and wedge-shaped sections for the tail sxirfaces. The large 
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leading-edge radius is essential in order to keep the heat-transfer rates 
within feasible limits, and the wedge tail sections were selected to pro- 
vide the desired tail effectiveness with tail surfaces of conventional 
size (ref. 1). 

Six-component data have been obtained both for the complete model 
and for various components. The lift, drag, and static longitudinal sta- 
bility, data of the model and its components at M = 6.86 are presented 
in reference 2 and both static longitudinal and lateral stability data 
at a Mach number of k.06 may be found in reference 5. The present paper 
contains the static lateral stability results, that is, the variations 
of the aerodynamic coefficients with sideslip angle, at M = 6.86. 
Detailed analysis of the stability parameters is omitted in order to 
expedite release of this information. 


COEFFICIENTS AND SYMBOLS 


The results of the tests are presented as standard NACA coefficients 
of forces and moments. The data are referred to the body-axes system but 
may be converted to the stability— axes system by means of the conversion 
equations given in the appendix. The body- and stability-axes systems 
are illustrated in figure 2. The moment reference is at 54 percent of 
the wing mean aerodynamic chord or at 52.66 percent of the body length 
measured from the nose. The coefficients and symbols are defined as 
follows : 

Cjj normal-force coefficient, -Z/qS 

Cy lateral-force coefficient, Y/qS 

C 2 rolling-moment coefficient, L/qSb 

Cm pitching-moment coefficient, M'/lSc 

Cn yawing-moment coefficient, N/qSb 

Z force along Z-axis, lb 

Y force along Y-axis, lb 

L moment about X-axis, in- lb 

M' moment about Y-eixis, in-lb 


CONFIDENTIAL 



NACA RM L55A21a 


CONFIDENTIAL 


N • 

q 

S 

t) 

c 

c 


ct 


moment about Z-axis, in-lb 

free-stream dynamic pressvire, Ib/sq in. 

total wing area including body intercept, sq in. 

wing span, in. 

wing chord, in. 

wing mean aerodynamic chord, in. 
ta^l chord, in. . 


M Mach number 

R Reynolds number 

a angle of attack, deg 

P angle of sideslip, deg 



Subscripts : 

B body-axes system 

S stability-axes system 
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MODELS AND APPARATUS 
Models 


The model configurations used for the present tests consisted of a 
complete model (fig. l), ai body alone, a body- wing combination, and a 
body- tail combination. Details concerning the airplane model are given ^ 
in the three -view drawing (fig. 3)f in ihe sketches of the airfoil sec- 
tions (fig. 4), and in the table of geometric characteristics (table I). 
The complete model mounted for testing in the tunnel is shown in figure 5. 
A discussion of some of the design features of the model is included in 
reference 2. 


Balance and Model Support 

The strain-gage balance used for the present tests was initially 
designed to measure only four components - normal force, pitching moment, 
yawing moment, and lateral force. In order to adapt the balance for use 
in the present program, strain gages were added to the bala n ce sting and 
calibrated to measure rolling moment. This method of obtaining a rolling- 
moment component resulted in less sensitivity than desired. This resulting 
sacrifice in accuracy was considered more than compensated for by the 
saving of the time necessary for the design, construction, and calibra- 
tion of a new five-component balance. 

The model was attached to the balance so that constant geometry 
between model and balance was maintained for all test angles. The model 
was placed at an angle of sideslip by means of a bent sting; angles of 
attack were obtained by rotating the model and balance about a horizontal 
axis normal to the wind stream. This type of model rotation necessitated 
calculation of corrected angles of attack and sideslip. Model deflections 
due to aerodynamic load.s were incorporated in these corrected test angles. 
These model deflections were obtained through the use of angles measured 
from schlieren photographs and the balance calibration. 


Wind Tunnel 

The tests were conducted in the Langley U-inch hypersonic t\innel. 
For this investigation the tunnel was equipped with a single-step two- 
dimensional nozzle constructed of Invar. The nozzle is designed by the 
method of characteristics with a correction made for boundary layer and 
operates at an average Mach number of 6.86. The duration of each non 
was about 80 seconds, and the variation of test section Mach number with 
time is negligible after the first 15 seconds of running time. This con- 
stant Mach number flow made it possible to obtain forces for several 
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angles of attack dxiring each run. The model was held at low angles of 
attack for starting and stopping the runs in order to minimize shock 
loads on the strain-gage balance which supports the model. 


Tests 

Tests were made at an average stagnation temperatiire of 675° F to 
avoid air liquefaction (ref. 4), a stagnation pressure of 20 atmospheres 
absolute, and a test Mach number of 6.86. These conditions correspond 
to a Reynolds number of 54-5,000 based on wing mean aerodynamic chord. 

TTie absolute htimidity was kept to less than I .87 x 10”^ pounds of water 
per pound of dry air for all tests. Tests were made at angles of side- 
slip 3 from -5° to 10° for an angle of attack of 0° and from 3=0° 
to about 10° for angles of attack up to 25 °. 


PRECISION OF DATA 


The probable vincertainties in the force and moment coefficients for 
individual test points - due to the balance system, and variations in 
the dynamic pressrire - have been evaluated and are presented as follows: 


Cjj 

Qn 

Cy 

Cn 

Cl 


i0.02 

iO.005 

±0.005 

±0.0015 

±0.005 


In general, the faired curves should be more acciirate than these values. 

The angle of attack a and angle of sideslip 3 were accurate 
within ±0.10°. 


SUMMARY OF RESULTS 


The experimental aerodynamic characteristics of the models are tab- 
ulated for each combination of corrected angle of attack and sideslip in 
table II. The data are presented with respect to the body-axes system. 

The variations with sideslip angle of the aerodynamic character- 
istics, Cj, Cn, Cl, Cjj, and Cm, for various angles of attack for the 

complete model and for other combinations of the component parts are given 


CONFIDENTIAL 



6 


CONFIDENTIAL 


NACA RM L55A21a 


in figures 6 to 10. The curves presented in these figures are for nom- 
inal angles of attack and were obtained by fairing data taken from 
table II. In general, the variations of the- coefficients Cy and Cn 

with 3 presented in figures 6 and 7 are linear at low angles of attack. 
At higla angles of attack the variations of the coefficients with 3 show 
some nonlinearities. The variations of 0 %, Cn, and Cm with 3 in 
figures 8 to 10 are small and for most cases are linear. Some irregu- 
larities in these curves are present; for example, the variation of Cjf 
with 3 ion the complete model (fig. 9(a)). These irregularities may 
possibly be attributed to difficulties in fairing data with considerable 
scatter. 

In figure 11 typical schlieren photographs are shown of the complete 
model and body-wing configuration at various angles of sideslip. 


The variation of the slope paramaters Ct, 


with a 


-Y3> ^n3^ ^i3 

for the complete model and other model configurations is presented in 
figures 12 to l4. Attention is called to the small but positive values 
of C^p (negative effective dihedral) exhibited by the complete model 

at positive angles of attack. (See fig. 1^.) 


Langley Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field, Va., Jaiimry 4, 1955 • 
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APPENDIX 

AXES-TRANSFER EQUATIONS 


The equations for transfer of force and moment coefficients from 
the body-axes system to the stability-axes system are as follows: 

Oyg = Oyb 

Cng = Cn^ cos a - sin a 

Cmg = Cmg 

Inasmuch as the longitudinal or axial force was only measured 
for p = 0, the axes transfer equations for lift and drag coefficients 
are not given here. Lift and drag coefficients for 3=0 are presented 
in reference 2. 
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TABLE I.- GECMETRIC CHARACTERISTICS OF MODEL 

Wing: * 

Area (including area submerged in fuselage), sq in 6,2h 

Span, in 4.55 

Mean aerodynamic chord, in I .716 

Root chord, in 2.53 

Tip chord, in . 0.554 

Airfoil section . Hexagonal with round leading edge 

Taper ratio 0.l40 

Aspect ratio 5 . 00 

Sweep of leading edge, deg . 38.83 

Sweep of quarter-chord line, deg 29 

Incidence at fuselage center line, deg 0 

Dihedral, deg 0 

Geometric twist, deg 0 

Horizontal or vertical tails: 

Area (including area submerged in fuselage), sq in. ..... 2.06 

Span, in 2.69 

Mean aerodynamic chord, in O .855 

Root chord, in 1.214 

Tip chord, in O .517 

Airfoil section 50 semiangle wedge' 

Taper ratio O. 26 I 

Aspect ratio 3.52 

Sweep of leading edge, deg . 22.63 

Dihedral, deg 0 

Fuselage : 

Length, in. 7 . 5 O 

Maximim diameter, in O .790 

Fineness ratio 9.50 

Base diameter, in ; . . . . 0.790 

Distance from nose to moment reference 3*950 

Ogive nose length, in 2.29 

Ogive radius, in 6.85 
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TABLE II.- AERODYNAMIC CHARACTERISTICS OP THE MODEL AND VARIOUS COMBINATIONS 
OF ITS CQMPOIffiNTS AT M = 6.86; R = 3^3,000 
[Body-axis dataj 
(a) Complete model 


a, 

deg 

P, 

deg 

Cn 

Om 

Cl 

Cn 


.00 

-5.05 

.0033 

-.0011 

-.OOd 

-.0061 

.oai9 

.00 

-a .05 

-.0017 

-.0003 

-.0000 

-.0050 

.0339 

.00 

-3.05 

-.0017 

-.0007 

-,0003 

-.X36 

,02aa 

.00 

-2.23 

-.0018 

-.6006 

-.0006 

-.X17 

.0152 

.00 

-1.25 

-.0018 

-.0008 

-.0009 

-.0x7 

.X67 

,00 

- .32 

-.0019 

-.0008 

-.0011 

.0x3 

-.0009 

.00 

- .20 

.0031 

-.0005 

-.001a 

.0002 

-.0x2 

.00 

- .17 

-.0001 

-.0002 

-.0009 

.X02 

-.xoi 

,00 

.72 

-.0019 

-.0009 

-.0013 

.xia 

-.0066 

.00 

.77 

,0060 

-.0005 

-.0025 

.0013 

-.0067 

.00 

.8 

-.0019 

-.0006 

-.0013 

.XU 

-.ooea 

.00 

1.67 

-.oooa 

-•oooa 

-.0023 

.X2a 

-.0173 

,00 

1.75 

-.0000 

-.0012 

-.0X1 

.X18 

.0261 

.00 

1.77 

.0030 

-.0001 

-.X19 

-.0023 

-.0166 

.00 

2,53 

-.0003 


-.X19 

.ooa5 

-.0266 

.00 

2.58 

.003a 

-.oooa 

-.X28 

.ooaa 

-.0273 

.00 

2.62 

.0030 

-,000a 

-.X21 

.ooai 

-.0255 

,00 

3.63 

.0013 

-.0007 

-.X23 

.0057 

-.0357 

.00 

3.63 

-.ooca 

-.0013 

-.0022 

.0061 

-.036a 

.00 

3.63 

.0033 

-.0006 

-.X31 

.0056 

-.0366 

.00 

a, 57 

-.0005 

-.0006 

-.X31 

.0067 

-.oa5o 

.00 

a. 78 

.0013 

-.0006 

-.X26 

.X68 

-.oaa7 

.00 

a.78 

-.oooa 

-.001a 

-.X25 

.0073 

-.oa7o 

.00 

5.55 

-.0005 

-.0009 

-.X3a 

.0061 

-.o5a7 

.00 

5.73 

.0012 

-.0010 

-.0029 

.0080 

-.0550 

.00 

6.62 

-.0006 

-.0010 

-.0038 

.0093 

-.0652 

.00 

7.50 

-.0006 

-.oou 

-.OOUl 

.0107 

-.0755 

.00 

7.68 

;0028 

-.0011 

-.X36 

.0106 

-.0757 

^ .00 

8.58 

.0007 

-.0012 

-.X35 

.0122 

-.0872 

.00 

9.a7 

.0027 

-.001a 

-.30a3 

.0137 

-.0982 

.00 

9.50 

.0007 

-.0012 

-.X38 

.0138 

-.0970 

.00 

.00 

-.ooa6 

-.X02 

.X05 

.0X0 

.0X1 

.00 

.01 

-.0013 

-.0005 

.XOl 

.XQ5 

.XOl 

.01 

.01 

-.0002 

-.oooa 

-.XIO 

-.0X7 

-.X27 

.96 

,00 

.0065 

-,ooa7 

.0X7 

.0X3 

.OOX 

1.98 

.01 

,02a7 

-.0089 

.0X7 

,0x5 

-.0x3 

2.83 

.01 

,oa2i 

-.0123 

.0026 

.X06 

-.oooa 

3.83 

.01 

.0579 

-.oia6 

.X18 

.0006 

-.0X7 

U.88 

.01 

.0765 

-.0172 

.0027 

.0X8 

-.X09 

i*.93 

.00 

.0959 

-.0172 

.0x5 

.0X2 

-.0016 

9.83 

.01 

.2152 

-.oao3 

.0008 

.0X3 

1 -.X36 

lii.78 

.01 

.3663 

-.07a9 

.0025 

-1,0X5 

! -.ooa7 

19.75 

.01 

.5735 

-.1311 

.0033 

-.0008 

i -.0032 

2U.68 

.01 

.7657 

-.2021 

,X66 

-,X11 

-.0066 

,06 

.99 

-.0015 

-,0007 

-.0011 

.0009 

' -.0098 

.96 

.99 

.0091 

“.0055 

.0x3 

.0009 

-.009a 

2.08 

.99 

.0311 

-.0098 

-.0009 

.X09 

-.0101 

3.00 

.99 

.oa92 

-.0131 

-,X1B 

.OOU 

-.0095 

3.88 

.99 

,067a 

-.015a 

-.X19 

.0011 

-.0098 

ii.95 

.99 

.osai 

-.0169 

-.X19 

.XIO 

-.OUO 

5,00 

,99 

.0085 

-.0170 

-.ooao 

j .X13 

-.0100 

9*81 

.98 

.2022 

-.039a 

-.0X5 

: .XU 

-.0116 

U4.85 

.96 

.3616 

-.0752 

.0X8 

: .X13 

-,0ia6 

lii. 95 

.96 

,3620 

-.0762 

.XO3 

.0012 

-.0168 

19.65 

.93 

.5663 

-.1323 

.0023 

.0020 

-.0211 

2U*63 

.90 

.8183 

-.2oai 

,006a 

.0026 

-.0259 

.10 

1.98 

-.0012 

-.0011 

.X05 

.0023 

-.0168 

1.13 

1,98 

.0066 

— *oo56 

.X12 

.0026 

-.0169 

1.95 

1.98 

.0271 

-.0100 

.0X1 

.0028 

-.0181 

2.90 

1.98 

.oa55 

-.013a 

-.0009 

.0028 

-.0190 

3.96 

1.98 

.0639 

-.oia7 

-.XIO 

.0029 

-.019a 

U.90 

1.97 

.1002 

-.0167 

-.X32 

.002a 

-.019a 

5.08 

1.96 

.0830 

-.0169 

-.X21 

.0031 

-.0198 

9.92 

1.95 

.2197 

-.0392 

-.XU 

,X2a 

-.0212 

111. 76 

1.90 

.3389 

-.0735 

-.0090 

.002a 

-.0252 

1U.8U 

1.95 

.3805 

-.0756 

.XOl 

.X29 

-.0256 

19.82 

1.63 

.5382 

-.1282 

-.0057 

.X35 

-.0292 

2li.52 

1.76 

.7513 

-.1995 

.oooa 

,x5o 

-.0366 

2.03 

2.97 

.ooa2 

-.0090 

.0020 

,ooa2 

-.029a 

2.93 

2.96 

.0176 

-.0122 

.X23 

.ooa2 

-.0297 

h,Ok 

2.96 

,oa2a 

-.0138 

.0016 

,xa2 

-.0307 

5.02 

2.95 

.0622 

-.0161 

.XO7 

,xaa 

-.0312 

5.07 

2.95 

.0513 

-.0155 

.X12 

,ooa5 

-.0319 

6.01 

2,9a 

.0723 

-.0198 

.XIO 

.ooaa 

-.0319 

6.86 

2,9a 

.0970 

-.02a7 

.0035 

.ooaa 

-.032a 

8.07 

2.9a 

.1322 

-.0295 

.X26 

.ooa3 

-,0328 

8.86 

2,9a 

.1516 

-.03U3 

.X3a 

.oca3 

-.0333 

9.91 

2,93 

.1789 

-.0397 

.0039 

.ooaa 

-.0339 

114.77 

2.82 

.3767 

-,07ao 

-.0015 

.0061 

-.oa2o 


a,. 

deg 

p, 

deg 

Ch 

On 

Cl 

On 

Cy 

ia.9o 

2.ea 

.3735 

-.0753 

-.XU 

.0063 

-.0397 

19.81 

2.72 

.5886 

-.1302 

.0009 

.0081 

-.05ia 

2a .68 

2.58 

.8337 

-.1980 

.0059 

.0121 

-.0638 

.35 

3.95 

.ooai 

-.0010 

.xia 

.0055 

-.0395 

1.36 

3.95 

.0129 

-.0052 

.XIO 

.0055 

-.0387 

2.31 

3.95 

.0378 

-.0090 

.0x7 

.0056 

-.0387 

3.2a 

3.95 

.0577 

-.0U9 

-.oooa 

.0055 

-.0393 

a,3i 

3.95 

.08ca 

-.0139 

-.X16 

.X56 

-.oax 

6.27 

3.9a 

.0962 

-.0202 

.0021 

.X56 

-,oa20 

6.87 

3.93 

.U85 

-.02b3 

.0026 

.0055 

-.oa2a 

8.18 

3.92 

.ia3i 

-.029a 

.X35 

.0055 

-.oa3o 

8.87 

3.91 

,166a 

-.03ae 

.oca2 

.0056 

-.oa36 

10.23 

3.89 

.1899 

-.oax 

,ooa9 

.0056 

-,oaa2 

ia.78 

3.81 

.3a52 

-.0762 

.002a 

.X77 

-.0518 

20.07 

3.63 

,5uai 

-.1323 

.X57 

.0106 

-.0615 

2a. 80 

3.a3 

.7737 

-,200a 

.0123 

.016a 

-.076a 

.X 

a. 9a 

-,x2a 

-.X16 

.0006 

.X71 

-.oa5o 

l.X 

a.9a 

-.0010 

-.0055 

.0018 

.0072 

-.oa52 

2.3a 

a. 9a 

.oia5 

-.0088 

.XIO 

.X73 

-,oa57 

3.37 

a. 9a 

.0277 

-.0U8 

.0013 

.X7a 

-.oa5o 

a. 32 

a. 93 

.0562 

-.0139 

-.oooa 

.X7a 

-.oa66 

5.25 

a. 91 

.0736 

-.0165 

.0X6 

.X77 

-,oa72 

6.27 

a. 90 

.1115 

-.021a 

.XU 

.0078 

-.0510 

8.19 

a. 88 

.1566 

-.03U 

.0015 

.X78 

-.0527 

10.25 

a. 85 

.2162 

-.oai7 

.0012 

.0080 

-.o5a3 

12.10 

a. 81 

.2739 

-.o5ai 

.0028 

.X88 

-.0571 

ia.i8 

a. 76 

•33aa 

-.0713 

.ooa5 

.0101 

-.06U 

16.12 

a. 72 

.3852 

-.0882 

.X23 

.0105 

-.0670 

18.07 

a. 65 

.a66l 

-.109a 

.X29 

.0121 

-.0717 

19.95 

a. 69 

,5653 

-.i3aa 

.005a 

.oiaa 

-.0795 

2a .96 

a.a2 

.8056 

-.2oa5 

.0125 

.0210 

-.0969 

.30 

5.93 

.0x3 

-.0017 

.X20 

.0085 

-.0593 

1.19 

5.93 

.OU9 

-.0055 

.002a 

.0087 

-.0595 

2,26 

5.92 

.0260 

-.0090 

.0017 

.0087 

-.0605 

3.25 

5.91 

.oa68 

-.0U9 

,0005 

.0080 ■ 

-.06ia 

a.23 

5. 90 

.0663 

-.oia5 

.X32 

.0091 

-.0611 

5.31 

5.90 

.0902 

-.0177 

,X38 

.009a 

-.0618 

6.19 

5.89 

.1133 

-.0212 

.0005 

.0089 

-.0630 

8.20 

5.86 

.1616 

-,03U 

.X16 

.X9a 

-.0671 

10.21 

5.63 

.2175 

-.oa25 

.X16 

.0099 

-.0685 

12.25 

5.76 

.2769 

-.o5a8 

.0022 

.0109 

-.0729 

la.ie 

5.7a 

.3ai3 

-.070a 

.X3a 

.0125 

-.0781 

16. la 

5.65 

.a223 

-.0892 

! .X17 

.0ia2 

-.0855 

18,09 

5.55 

.5063 

-.110a 

.X39 

.0169 

-.0920 

20,06 

'5.a7 

.5951 

-.i3a9 

.0061 

.0195 

-.1X7 

25.x 

5.22 

.8395 

-.2006 

.012a 

.02a8 

-.1175 

.33 

7.90 

.006a 

-.0020 

.0x3 

.0113 

-.0769 

1.3a 

7.90 

.0207 

-.0063 

.X05 

.0U6 

-.0779 

2,33 

7.88 

,oa52 

-.0101 

-.0009 

.0117 

-.0792 

3.33 

7.68 

.0663 

-.013a 

-.0X1 

.0121 

-.0798 

a,32 

7.87 

.0820 

-.0160 

.X18 

.0126 

-.0805 

5.31 

7.86 

.1068 

-.0192 

.0023 

.0131 

-.0823 

6.32 

7.8a 

.1078 

-.0238 

.0019 

.0123 

-.0659 

8.23 

7.80 

.1523 

-.03ai 

.X32 

.0132 

-.067a 

10.30 

7.73 

.2091 

-.oaei 

.X31 

.0151 

-.0936 

12,32 

7.67 

.2755 

-.o6oa 

.X22 

.0166 

-.1X0 

ia.36 

7,59 

.3399 

-*07a2 

.X5l 

.0186 

-.1055 . 

16.18 

7.50 

.aoa7 

-.0939 

,X50 

.0202 

-.1121 

16.31 

7.50 

.U253 

-.0919 

.0X7 

.0206 

-.ua9 

18,25 

7.39 

.a9oi 

-.ua9 

.0062 

.0230 

-.1210 

16.a5 

7.39 

.5150 

-.112a 

.X16 

.0232 

-.1212 

20.21 

7.29 

,6081 

-.1365 

,ooa6 

.0255 

-.1308 

20.2a 

7.28 

.5790 

-.1387 

.0095 

.0251 

-.1298 

,ai 

9.87 

-.0X1 

-.0025 

-.0008 

.0151 

-.0981 

1.28 

9.86 

.0103 

-.0067 

-.0x3 

.0156 

-.0995 

2.35 

9.85 

.0326 

-.0112 

-.0x5 

.0161 

-.1x7 

3.26 

9.8a 

,oa98 

-,oia5 

-.0005 

.0165 

-.1022 

a. 26 

9.82 

.0660 

-.0179 

.X15 

.0171 

-.1030 

5.08 

.9.80 

. .0909 

-.0208 

.X19 

.0179 

-.ioa5 

6.a3 

9.78 

.ua6 

-.0259 

,000a 

.017a 

-.1065 

8.aa 

9,7a 

.1605 

-.0377 

.X27 

,018a 

-.1U2 

io.aa 

9,65 

.2171 

-.0513 

.0026 

,020a 

-.U88 

i2.ai 

9.57 

.2832 

-.06a5 

.X28 

.0227 

-.125a 

ia,a2 

9.a7 

.350a 

-.0780 

.009a 

.02a5 

-.1305 

16.35 

9.37 

.aoo5 

-.093a 

.0025 

.0256 

-.1379 

16.36 

9.2a 

.a839 

-.U31 

.ooao 

.0288 

-.ia63 

20.39 

9.10 

.5771 

-.1359 

.X78 

.0319 

-.1580 

23.25 

8.89 

.809a 

-.1931 

-.ooa2 

.0380 

-.1802 
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TABLE II.- AERODYNAMIC CHARACTERISTICS OF THE MODEL AND VARIOUS CCHBINATIONS 
OF ITS COMPONENTS AT M = 6.86; R = 3^3,000 - Continued 
[Body- axis dat^ 


(b) Body -wing configuration 


a, 

deg 

P> 

deg 

% 

— 

Cm 

Cx 

Cn 

Cy 

.00 

-5J*3 

.0009 

-.OOOI4 

-.00214 

.0077 

.0225 

.00 

- U.52 

.0009 

-.0003 

-.0027 

.0065 

.0179 

.00 

- 3.28 

.0006 

-.0001 

-.0030 

.0052 

.OI2I4 

.00 

- 2.38 

.0020 

-.00014 

-.0033 

.0037 

.0071 

.00 

- 1.U5 

,0007 

-.oooU 

-.0035 

.0022 

.0029 

.00 

- .37 

.0007 

-.00014 

-.0037 

.0005 

-.0005 

.00 

- .32 

,0050 

.0005 

-.0003 

.0001 

-.OOOI4 

.00 

.00 

.0025 

-.0005 

-.0001 

.0001 

-.000k 

.00 

Ml 

.0019 

-.0006 

-.oci4i 

-.0012 

-.OOI45 

.00 

.60 

.0050 

.0006 

-.0006 

-.0016 

-.OOUl 

.00 

1.U8 

.00b6 

-.0008 

-.0036 

-.0028 

-.0091 

.00 

1.65 

.0026 

.0006 

.0002 

-.0032 

-.0065 

.00 

2.70 

.0051 

.0007 

-.0002 

-.00146 

-.0131 

.00 

2.88 

.00U6 

-.0007 

-.0038 

-.OOI4I 

-.013U 

.00 

3.67 

.0059 

-.0007 

-.0033 

-.0056 

-.0186 

.00 

3.72 

.0050 

-.0012 

-.0005 

-.0059 

-.0185 

.00 

U.75 

.0060 

-.0008 

-.0026 

-.0067 

-.0250 

.00 

U.80 

.0051 

.OOU 

.0001 

-.0072 

-.02U3 

.00 

5.73 

.006U 

.0009 

-.0003 

-.0083 

-.O3OU 

.00 

7.63 

.0090 

.0007, 

-.0002 

-.0107 

-.OI4I4I 

.00 

9.97 

.0090 

.0006' 

.0001 

-.0128 

-.0591 

.05 

.00 

-.0000 

.0012 

-.0000 

.0002 

.0000 

.06 

.00 

-.0000 

.0005 

-.0001 

.OOQI4 

-.0022 

.95 

.00 

.0155 

.OOI43 

-.0002 

.0002 

-.0009 

.96 

.00 

.0117 

.0038 

.0001 

.0003 

-.0011 

2.03 

.00 

.0289 

.0068 

-.0001 

.0003 

-.0015 

2.15 

.00 

.0325 

.0072 

-.0003 

.0002 

-.0016 

3.00 

.00 

.01471 

.OIOI4 

-.0003 

.coci4 

-.0008 

3.01 

.00 

,dMk 

.0096 

.0007 

.0003 

-.0016 

3.93 

.01 

.06U2 

.0133 

.00014 

.0005 

-.0017 

U.08 

,00 

.0588 

.0131 

-.0002 

.0001; 

-.0020 

5.00 

.01 

.0810 

.0163 

-.0007 

.0006 

-.OO2I4 

5.08 

.01 

.0761 

.0167 

-.00014 

.0007 

-.0020 

6.05 

.00 

.0706 

.0192 

-.0003 

.0002 

-.0019 

8.06 

.00 

.1092 

.02Ul 

.0010 

.0002 

-.0011 

10.10 

.00 

.1539 

.0283 

.0001 

.0002 

-.0019 

12.18 

.00 

.2011 

.0311 

.0010 

.0003 

-.0013 

lii.23 

,00 

.2590 

.0339 

.0011 

.0003 

-.0020 

16.03 

.00 

.3227 

.O3I48 

.0025 

-.0001 

-.0027 

18.13 

.01 

.3898 

.O3I48 

.0033 

-.0003 

-.0028 

20.12 

.01 

.U698 

.03U2 

.003I4 

-.0002 

-.OOI42 

25.13 

.01 

.6801 

.0263 

.00143 

-.0001 

-.0067 

.10 

1 1.03 

-.0002 

.0002 

-.0012 

-.0018 

-.OO5I4 

1,08 

1 1.03 

.0103 

.OO3I4 

-.0010 

-.0018 

-.0056 

2^07 

1 1.02 

.0233 

.0065 

-.0010 

-.0017 

-.0058 

3.05 

1.02 

.0391; 

.0099 

-.0020 

-.0016 

-.0060 

U.07 

1.02 

.0587 

.0130 

-.00214 

-.0032 

-.0063 

5.05 

1.02 

.0791 

.0162 

-.0027 

-.0010 

-.0067 

6.12 

1.02 

.07014 

.0191 

-.0006 

-.OOlii 

-.0068 

8.07 

1.01 

.1065 

.0238 

.0017 

-.0012 

-.0078 

10.03 

1.00 

.152U 

,0282 

.0027 

-.0009 

-.0088 

12.06 

.99 

.1889 

.0U3O 

.0019 

-.0007 

-.0098 

111 .08 

,98 

.2583 

.0338 

.0018 

-.0003 

-.0110 

16.17 

.97 

.3279 

.03U8 

,00X2 

-.0006 

-.0120 

18.13 

.96 

.3980 

.03I48 

.0019 

-.0002 

-.0132 

20.17 

.95 

.U773 

.0338 

.0018 

-.0001 

-.0152 

2U.65 

.92 

.69I4I4 

.0268 

.0008 

-.0001 

-.0186 

- .03 

2.0ii 

.00314 

.0005 

.0003 

-.0031 

-.0062 

1.00 

2.0U 

.0167 

.OOI4O 

.0002 

-.0031 

-.0090 

2.03 

2.014 

i .02U7 

.0072 

.0005 

-.0031 

-.0096 

2.97 

2.GU 

j .0UI8 

.OIOI4 

-.0006 

-.0030 

-.OIOI4 

3.92 

2,0k 

' .0557 

.0133 

-.0006 

-.0027 

-.0105 

5.05 

2.014 

.0795 

.0167 

-.0012 

-.0026 

-iom 

6.00 

2.03 

i .0997 

.0197 

-.0006 

-.0029 

-.01314 

7.95 

2.02 

.1372 

.02I43 

-,oock 

-.OO2I4 

-.01147 

10.01 

2.00 

.1793 

.0285 

-.0002 

-.0019 

-.0168 

12.06 

1.98 

1 .22814 

.0320 

.0005 

-.0015 

-.0182 

lJb.06 

1.95 

, .2865 

.03I4O 

-.0003 

-.0009 

-.0195 

16.01 

1.9U 

' .3U20 

.0336 

-.0010 

-.0005 

-.0211 

18.13 

1.91 

! .I4O66 

.0336 

-.0002 

.0002 

-.O23I4 

20.08 

1.89 

i .14852 

.0329 

.0009 

.0003 

-.025I4 

2U.96 

1.83 

i .6966 

.0269 

.0008 

.0002 

-.0297 

- .02 

3.06 

I .0003 

, .0006 

.0019 

-.OOI45 

-.01146 

.97 

3.06 

1 .0193 

1 .OOI42 

.0006 

-.00145 

-.0152 

1.98 

3.05 

; .0359 

! .0076 

.0005 

-.0014U 

-.0151 

2.97 

3.03 

! ,05014 

1 .0107 

.0005 

-.00Ji2 

.0155 

3.99 

3.05 

.061414 

i .0137 

-.0005 

-.0039 

-.0162 

5.U 

3.03 

.061U 

.0168 

,0003 

-.0036 

-.0161 

6.01 

3.05 

.0631 

.0199 

-.0001 

-.00U4 

-.0186 

8.06 

3.03 

.U99 

.02I4I4 

,0003 

-.0037 

-.0209 

10.13 

3.03 

.I6I45 

.028I4 

.0003 

-.0033 

-.0233 

12.15 

2.98 

.2196 

.0318 

-.0002 

-.0026 

-.0258 


a, 

deg 

P, 

deg 

Ch 


Cl 

Cn 

Cy 

U4.25 

2.95 

.2751 

.033U 

-.0006 

-.0016 

-.029U 

16.25 

2.91 

.3306 

.0336 

.0001 

-.0011 

-.032U 

18.27 

2.88 

.3950 

.0335 

.0007 

-.0005 

-.0380 

21.26 

2.81 

.5176 

.0323 

.0012 

.0001 

-.0U17 

23.36 

2.77 

.5995 

.0305 

.0020 

.OOOU 

-.OU37 

25.28 

2.73 

.6827 

.0281 

.0022 

.OOOU 

-.0U51 

.23 

U.09 

.006U 

.0006 

-.0006 

-.0065 

-.0211 

1.13 

U.09 

.OII42 

.00U8 

-.OOOU 

-.0066 

-.0223 

2.19 

U.09 

,036U 

.0079 

-.0006 

-.0065 

-.0219 

3.19 

U.09 

.0508 

.0112 

-.0018 

-.0066 

-.023J 

U.09 

U.O0 

.06U7 

.0139 

-.0027 

-.0059 

-.0235 

5.16 

U.06 

.0072 

.0171 

-.0023 

-.0055 

-.0239 

6.2U 

U.05 

.0778 

.0203 

.0006 

-.0053 

-.02 6U 

8.29 

U.03 

.117U 

.02U8 

.0002 

-.00U5 

-.0286 

10.25 

U.oo 

.1626 

.0285 

.0011 

-.0037 

-.0311 

12.31 

3.96 

.2152 

.0317 

.0008 

-.0029 

-.0351 

H4.3O 

3.92 

.2761 

.0332 

-.0002 

-.0017 

-.0390 

16.32 

3.07 

.3523 

.0337 

-.0009 

-.0016 

-.0UI2 

18.32 

3.8U 

.U26U 

.03U2 

-.0006 

-.0009 

-.0U51 

2O.U3 

3.79 

.5118 

.0337 

-.0010 

-.0005 

-.0506 

25. U2 

3.63 

.7272 

.0295 

-.0009 

.0008 

-.0596 

.18 

5.10 

.0063 

.0012 

-.0009 

-.0072 

-.0273 

1.23 

5.10 

.0255 

.0052 

-.0013 

-.0071 

-.0275 

2.23 

5.10 

.OUI3 

.008U 

-.OOlU 

-.0071 

-.0282 

3.26 

5.09 

.0558 

.0119 

-.002U 

-.0069 

-.0287 

I4.3O 

5.09 

.0715 

.OIJ46 

-.0015 

-.0066 

-.0291 

5.25 

5.07 

.0915 

.0178 

-.0019 

-.0062 

-.0299 

6.25 

5.07 

.07U6 

.0215 

.0006 

-.0065 

-.0320 

0.20 

5.0U 

.1IU8 

.0250 

.0018 

-.0058 

-.0339 

IO.2U 

5.00 

.1619 

.0286 

.0017 

-.00U6 

-.0383 

12.32 

5.06 

.2185 

.0318 

.0011 

-.0039 

-.0U23 

114.145 

U.90 

.2780 

.0331 

.0003 

-.0026 

-.OU67 

16.28 

U.86 

.3582 

.0330 

-.0035 

-.0022 

-.0517 

18.35 

U.80 

.U209 

.0335 

-.0027 

-.0012 

-.0563 

2o;i45 

U.73 

.5160 

.0333 

-.0035 

-. X )06 

-.0603 

25.38 

U.5U 

.7293 

.0296 

-.0023 

.0013 

-.070U 

.30 

6.13 

.0003 

.0013 

.0019 

-.0086 

-.0330 

1.26 

6.13 

.009U 

.0053 

.0021 

-.0087 

-.0332 

2.33 

6.12 

.0185 

.0087 

.0015 

-.0086 

-.0338 

3.22 

6.11 

.0U20 

.0120 

.0000 

-.006U 

-.03U5 

I4.25 

6,10 

.0552 

• 01U5 

.0019 

-.0080 

-.0350 

5.25 

' 6.09 

.0726 

.0179 

.0018 

i-.0078 

-.0362 

6.36 

: 6.08 

.09U3 

.0206 

-.0000 

I-.0078 

-.0392 

8.35 

6.05 

.1355 

.0251 

.0001 

' -.0070 

-.0U32 

10,3U 

6,00 

.1862 

.0286 

-.0012 

-.0058 

i -.0U73 

12.I4O 

5.95 

.2329 

.O31U 

.0006 

-.OOU6 

-.0523 

II4.U3 

5.89 

.2939 

.0327 

-.oooU 

-.0036 

-.0563 

I6.I4I4 

5.82 

.33U1 

.0332 

-.0012 

-.0030 

-.0608 

I8.i4l 

5.75 

,U020 

.0333 

-.0008 

-.0017 

-.0660 

20.13 

5.68 

.U857 

.033U 

-.0009 

-.0010 

-.0723 

25.50 

5.U6 

.6973 

.0306 

-.0006 

.0009 

-.08UI 

,ko 

8.16 

-.0017 

.0016 

-.002U 

-.olou 

-.0U8U 

1.26 

8.16 

.0016 

.0052 

.0020 

-.0105 

-.0U77 

2.19 

8.15 

.0119 

.006U 

.0012 

-.0105 

-.OU92 

3.33 

8.15 

,0276 

.0116 

.0002 

-.01014 

-.QU98 

I4.3U 

8.13 

.OU76 

.01U5 

-.0001 

-.0101 

-.0509 

5.38 

8.11 

.0683 

.017U 

.OOOU 

-.0097 

-.0515 

6.I46 

8.11 

.0962 

.O20U 

-.0007 

-.0102 

-.0536 

8.I43 

8.06 

.1396 

.02U5 

-.0008 

-.0096 

-.0585 

10.52 

8,01 

.1907 

.0275 

-.0011 

-.0065 

-.0639 

12.59 

7.9U 

.2358 

.0299 

-.0011 

-.0072 

-.0690 

II4.59 

7*05 

.3020 

.0311 

-.0025 

-.0056 

-.0757 

16.62 

7.77 

.360U 

.032U 

-.0038 

-.ooUU 

-.0829 

18.62 

7.67 

.U365 

.0328 

-.0037 

-.0033 

-.0885 

20.61 

7.57 

.5185 

.0331 

-.ooUl 

-.0021 

-.0962 

25.62 

7.28 

.7302 

.0325 

-.0031 

.0002 

-.nil 

.3U 

10.19 

-.0012 

.0022 

.0006 

-.0123 

-.0610 

1.27 

10.19 

.0052 

.0056 

.0002 

-.012U 

-.0610 

2.37 

10.18 

.0179 

.0091 

-.0007 

-.0123 

-.0613 

3.35 

10.17 

.0376 

.0122 

-.0001 

-.0122 

-.0622 

U.I47 

10.15 

.052U 

.0151 

.0017 

-.0119 

-.0631 

6.W 

10.13 

.0882 

.0203 

.0010 

-.0122 

-.0671 

8.50 

10.07 

.I2U2 

.02U2 

.0005 

-.0116 

-.0699 

10.53 

10.00 

.1781 

.0276 

-.0000 

-.0107 

-.0769 

12.56 

9.92 

.2322 

.0299 

-.0016 

-.009U 

-.063U 

U4.51 

9.03 

.2929 

.03IU 

-.0017 

-.0079 

-.0893 

114.58 

9.82 

.3027 

.0308 

-.0051 

-.007U 

-.0655 

16.62 

9.71 

.3589 

.0316 

-.oouo 

-.006U 

-.0919 

18.77 

9.59 

.U305 

.0323 

-.00U9 

-.0051 

-.1006 

20.ai 

9.U9 

.50U3 

.0327 

-.00U8 

-.OOUO 

-.1067 

25.59 

9.12 

.7098 

. .0329 

-.007U 

-.0012 

-.I23U 
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TABLE II.- AIIRODYKAMIC CHABACTERISTICS OF THE MODEL AND VARIOUS COMBINATIONS 
OF ITS COMPONENTS AT M = 6.86; R = 5^^5,000 - Continued 
[Body -axis dat^ 


(c) Body- tail configuration 


a , 

deg 

P , 

deg 

% 


Cl 


Cy 


a , 

deg 

P , 

deg 

Cn 

Cm 

Cl 

Cn 

Cy 

.00 

- 5.07 

-.0015 

-.0008 

-.0013 

-.0066 

.0 U 3 U 


2.13 

3.96 

.0216 

-.0078 

-.0002 

.0050 

-.0356 

.00 

- U.io 

-.0015 

-.0007 

-.0016 

-.005 U 

.03 U 6 


3.13 

3.95 

.0305 

-.0113 

-.0006 

.0051 

-.0359 

,00 

- 3.10 

-.0016 

-.0008 

-.0019 

-.OOUO 

.0252 


U.Ol 

3.95 

. CU 08 

-.0150 

-.0011 

.0052 

-.0362 

.00 

- 2.25 

-.0016 

-.0011 

-.0021 

-.0028 

,0166 


5.03 

3.9 U 

.0502 

-.0190 

-.0006 

.0053 

-.0366 

,00 

- 1.17 

-.0017 

-.0011 

-.002 U 

-.0015 

.0090 


6.06 

3.93 

.0609 

-.0227 

-.0011 

.0055 

-.037 U 

.00 

- .23 

-,00 U 1 

-.0010 

-.0016 

-.0003 

.0005 


8.10 

3.91 

.0832 

-.0311 

-.0012 

.0056 

-.0379 

.00 

- .17 

-.0003 

-.0010 

-.0018 

-.0003 

.0001 


10.00 

3.87 

.1065 

-.0 U 18 

.0005 

.0058 

-.0385 

.00 

.72 

-.0016 

-.0012 

-.0019 

.0009 

-.0066 


11,85 

3.87 

.UOO 

-.0552 

.0010 

.0060 

-.0396 

,00 

1.63 

-.00 U 2 

-.0013 

-.0020 

.0021 

-.01 U 6 


13.85 

3.8 U 

.1701 

-.0719 

.0017 

.0062 

-.0 UO 7 

.00 

2.67 

-.0055 

-.0011 

-.0022 

.0033 

-.0229 


15.89 

3.80 

.2112 

-.0930 

-.0012 

.006 U 

-. OU 35 

.00 

3.73 

-.0055 

-.0011 

-.002 U 

.00 U 7 

-.0320 


17.79 

3.75 

.2505 

-. U 63 

.0001 

.0068 

-. OU 57 

.00 

U .60 

-.ooui 

-.0012 

-.0019 

.0062 

-.0 U 20 


19. 7 U 

3-70 

.29 UO 

-.1 U 23 

.0013 

.007 U 

-.0 U 6 U 

.00 

5.62 

-.0053 

-.OOlU 

-.0011 

.0077 

-.0513 


21.60 

3.65 

.3392 

-.1685 

.003 U 

.0076 

-.0 U 88 

.00 

8.00 

-.0053 

-,0018 

-.0008 

.0108 

-.0721 


23.55 

3.60 

.3897 

-.1973 

.003 U 

.0080 

-.050 U 

.00 

9.58 

-.ooUo 

-.0023 

-.0006 

.01 U 7 

-.0965 


25 . U 5 

3.55 

.UUOU 

-.2266 

,0073 

.008 U 

-.0518 

.12 

.00 

-.0002 

-.0008 

-.0010 

-.0001 

-.0021 


.25 

U .90 

.006 U 

-.0021 

.0002 

.0070 

-. QU 70 

1.08 

.00 

.0088 

-.0037 

-.OOlU 

,-.0001 

-.0013 


1.33 

U .90 

.0153 

-.0053 

-.0003 

.0070 

-.0 U 79 

2.02 

.00 

.0163 

-.0069 

-.0017 

-.0001 

-.0008 


2.26 

U .91 

.0255 

-.0087 

.0001 

.0069 

-, QU 96 

3.03 

.00 

.02 U 0 

-.0099 

-.0020 

-.0001 

-.0010 


3.19 

U .89 

.0332 

-.0123 

-.0001 

.0070 

-. OU 77 

3.98 

.00 

.03 U 5 

-.0133 

-.0016 

-.0001 

-.0005 


U .05 

U .89 

.0 UU 9 

-.0162 

.0002 

.0071 

-, QU 83 

U .98 

,00 

. OU 38 

-.0170 

-.0011 

-.0001 

-.0002 


5.17 

U .88 

.0538 

-.0199 

-.0002 

.0073 

-. OU 95 

5.92 

.00 

.05 U 5 

-.0205 

-.0006 

-.0001 

-.0000 


6.19 

U .87 

.0639 

-.0237 

-.0007 

.007 U 

-.0 U 96 

7.88 

.00 

.0767 

-.0285 

-.0016 

-.0001 

.0001 


8.01 

U .85 

.0860 

-.032 U 

-.0017 

.0076 

-.0507 

9.83 

.00 

.1020 

-.0388 

-.0018 

-.0001 

.0007 


10.07 

U .82 

.1131 

-. OU 37 

.0018 

.0079 

-.0520 

11. 87 

.00 

.1290 

-.0512 

-.0020 

-.0001 

.0002 


12 .OU 

U .78 

. U 28 

-.0572 

.OOU 

.0083 

-.0538 

13.82 

.00 

.1609 

-.0678 

-.002 U 

-.0001 

.0003 


lU.lO 

U .73 

.1753 

-.07 U 3 

.0019 

.0069 

-.0559 

15.70 

.01 

.2030 

-.0697 

.OOOU 

-.0007 

-.0009 


15.96 

U .69 

.2127 

-.0938 

.0002 

.0089 

-.0583 

17.68 

.01 

.2 U 60 

-.1151 

.0007 

-.0008 

-.0012 


17.93 

U .63 

.25 U 2 

-.116 U 

.0012 

.0097 

-.0632 

19.55 

. .01 

.2893 

-.lUn 

.0020 

-.0008 

.OOOU 


19.90 

U .57 

.2966 

-.UU 

.002 U 

.0101 

-.06 UU 

21.50 

.01 

.33 U 7 

-.1671 

.0030 

-.0007 

-.0003 


21.77 

U .51 

.3 Ul 5 

-.1669 

.0035 

.0106 

-.0662 

23. U 2 

.01 

.3778 

-.1923 

.00 U 2 

-.0008 

-.OOOU 


23.73 

U . U 5 

.3927 

-.195 U 

.0053 

.0109 

-.0688 

25.35 

.01 

. U 287 

-.221 U 

.0053 

-.0008 

-.0005 


25.63 

U .37 

. UUU 3 

-.2255 

.0082 

.0117 

-.0710 

.10 

.99 

.0052 

-.0010 

.OOOU 

.0011 

-.007 U 


.35 

5.96 

.0052 

-.0022 

.0011 

.0029 

-.0183 

1.08 

.99 

.0115 

-.0038 

.0001 

.0010 

-.0075 


1.29 

5.89 

.0127 

-.0056 

-.0002 

.0077 

-.0525 

2.08 

.99 

.0179 

-.0068 

-.0001 

.0008 

-.0077 


2.21 

5.89 

.0217 

-.0069 

.0002 

.0078 

-.0536 

2.88 

.99 

.0268 

-.0102 

-.0006 

,0009 

-.0085 


3.20 

5.88 

.0320 

-.0125 

-.0002 

.0079 

-.0539 

U .02 

.99 

.0370 

-.0135 

-.0011 

.0009 

-.0087 


U.lU 

5.87 

.OUll 

-.0163 

-.0006 

.0081 

-.05 U 0 

h .97 

.99 

.0 U 7 U 

-.0169 

-.0016 

.0011 

-.0090 


5.13 

5.87 

.0527 

-.0202 

-.0012 

.0083 

-.0550 

5.88 

,98 

.0567 

-.0207 

-.0020 

.0013 

-.0093 


6.08 

5.86 

.0620 

-.02 UU 

-.0007 

.0083 

-.0559 

7.90 

.98 

.0789 

-.028 U 

-.0021 

.OOlU 

-.0096 


8.11 

5.82 

.08 U 3 

-.033 U 

-.0008 

.0087 

-.0571 

9.90 

.98 

.1011 

-.0382 

-.0021 

.0013 

-.0097 


10.07 

5.79 

.1122 

-.oUU5 

-.0002 

.0091 

-.059 U 

11.03 

.97 

.1297 

-.0512 

-.0005 

.0013 

-.0097 


12.18 

5.7 U 

. U 20 

-.0587 

.0013 

.0095 

-.0605 

13.77 

.96 

.1608 

-.0677 

.0001 

.0015 

-.0091 


lU.oU 

5.69 

.17 U 0 

-,076 U 

.0019 

.0102 

^.0627 

15.62 

.95 

.2001 

-.0835 

.0001 

.0010 

-.0097 


15.93 

5.6 U 

.2186 

-.0957 

-.0012 

.OlOU 

-.0662 

17.67 

.95 

.2 U 05 

-.1122 

.0005 

,0008 

-.0107 


17.89 

5.57 

.257 U 

-.1177 

-.0000 

.0109 

-.0699 

19.68 

.93 

.28 U 7 

-.1393 

.0017 

.0010 

-.0107 


19.87 

5. U 9 

.3033 

-. U 30 

.0009 

.0118 

-.0733 

21.53 

.92 

.3282 

-.16 U 1 

.0028 

.0011 

-.0113 


21,76 

5. U 3 

■3 U 89 

-.1698 

,0020 

.0122 

-.07 UU 

23 . U 3 

.91 

.3760 

-.1907 

.0038 

.0013 

-.0127 


23.70 

5.3 U 

.3971 

-.1968 

.0 QU 8 

.0129 

-.0779 

25.32 

.89 

. U 239 

-.217 U 

.00 U 9 

.0015 

-.0122 


25.60 

5.25 

. UU 52 

-.22 U 5 

.0068 

.0135 

-.079 U 

.12 

1.98 

-.0001 

-.0007 

-.0006 

.0027 

-.0198 


.28 

7.85 

.0052 

-.0027 

.0006 

.0109 

-.0700 

1.10 

1.98 

.0075 

-.003 U 

-.0009 

.0025 

-.0200 


.30 

7.85 

.0052 

-.0026 

.0005 

.0107 

-.0706 

2.02 

1.98 

.0165 

-.0070 

-.0013 

.0026 

-.0197 


1.26 

7,85 

.0167 

-.0068 

.0000 

.0109 

-.07 U 

3.06 

1.98 

.0257 

-.0103 

-.0008 

.0026 

-.0185 


2.22 

7.8 U 

.02 UU 

-.0097 

-.OOOU 

.0111 

-.0720 

U .02 

1.98 

.0335 

-.0139 

-.0011 

.0026 

-.0197 


3.21 

7.8 U 

.03 U 8 

-.0138 

-.0009 

.0 U 3 

-.07 UU 

U .88 

1.97 

.0 U 39 

-.017 U 

-.0016 

.0027 

-.0200 


U .16 

7.83 

.0 U 52 

-.0178 

-.oou 

.OlU 

-.07 U 6 

5.88 

1.97 

.0533 

-.0210 

-.0011 

.0028 

-.0202 


5.15 

7.81 

,0557 

-.0221 

-.0009 

.0117 

-.075 U 

7.88 

1.98 

.0768 

-.0293 

-.0023 

.0029 

-.021 U 


6.11 

7.80 

.0662 

-.026 U 

-.oou 

.0120 

-.0762 

9.88 

1.98 

.1018 

-.039 U 

-.0005 

.0030 

-.0213 


S .15 

7.76 

.0902 

-.036 U 

.0003 

.012 U 

-.0799 

11 .9 U 

1.98 

.1290 

-.0520 

.0001 

.0030 

-.0216 


10.12 

7.71 

.1183 

-.0 U 79 

.0018 

.0130 

-.0613 

13.81 

1.98 

.1616 

-.069 U 

.0007 

.0031 

-.0221 


12. 2 U 

7.6 U 

.1 U 93 

-.0625 

.0023 

.0136 

.0838 

15.78 

1.91 

.2033 

-.0901 

-.0002 

.0029 

-.0225 


U.IO 

7.58 

.1818 

-.0799 

.0028 

,0 U 5 

-.0861 

17.78 

1.88 

.2 U 22 

-.1128 

.oou 

.0031 

-.0237 


16.12 

7,50 

.2183 

-.0986 

.0001 

.0 U 6 

-.0877 

19.68 

1.86 

.2876 

-.1390 

.0021 

.0032 

-.02 UU 


18.11 

7. U 1 

,26 U 

-.1208 

.0011 

.0156 

-.0902 

21.53 

1.83 

•332 U 

-.165 U 

.0033 

.0033 

-.0251 


20,10 

7.31 

.30 U 8 

-. U 56 

.0022 

. 016U 

-.0959 

23.53 

1.81 

.3791 

-.1930 

.OOUU 

.0035 

-.0258 


22.01 

7.21 

.3 U 82 

-.1703 

.ooUl 

.0169 

-.1001 

25. U 3 

1.78 

. U 302 

-.2197 

.0063 

.0038 

-.0270 


23.38 

7.10 

.3986 

-.1987 

.0058 

.Cl 78 

-.1027 

.05 

2.96 

.0012 

-.0008 

-.0008 

.ooUl' 

-.0277 


25.79 

6.99 

. UU 92 

-.2270 

,0078 

.0187 

-.1056 

1.02 

2.97 

.0088 

-.0035 

-.0012 

.OOUO 

-.0265 


.5 U 

9.78 

.0009 

-.0036 

-.0025 

.0160 

-.0960 

2.07 

2.96 

.0191 

-.0066 

-.0007 

.ooUi 

-.0265 


1. U 9 

9.78 

.0110 

-.007 U 

-.0029 

.0161 

-.09 U 7 

3.05 

2.97 

.0268 

-.OlOU 

-.0011 

.OOUO 

-.0277 


2 .UU 

9.77 

.0199 

-.0111 

-.0033 

.016 U 

-.0933 

U .03 

2.96 

.0357 

-.OIUI 

-.0015 

.OOUO 

-.0279 


3.52 

9.76 

.0299 

-.0151 

-.0039 

. 016U 

-.0983 

U .93 

2.96 

.0 U 62 

-.0178 

-.0011 

.ooUi 

-.0282 


U.UU 

9.75 

.0390 

-.0190 

-.003 U 

.0167 

-.0989 

6.01 

2.9 U 

.05 5 U 

-.0215 

-.0015 

. O 0 U 2 

-.0285 


5.53 

9.73 

.0535 

-.02 3 U 

-.0033 

.0172 

-.102 U 

8.09 

2.93 

.0791 

-.0300 

-.0016 

.00 U 5 

-.0290 


6. U 3 

9.71 

.0622 

-.0285 

-.0006 

.017 U 

-.1029 

9.88 

2.92 

.10 U 2 

-.ouou 

-.0018 

.00 U 6 

-.0299 


8.50 

9.66 

.0870 

-.0387 

-.0001 

.0180 

-.10 U 8 

n.95 

2.90 

.1328 

-.05 U 2 

.0007 

.00 U 7 

-.0303 


10.51 

9.59 

.1129 

-.0506 

.0006 

.0192 

-.1072 

13.82 

2.87 

.16 U 5 

-.07 QU 

.0012 

.00 U 9 

-.0310 


12 . U 5 

9.52 

,1 U 27 

-.0653 

.0022 

.0199 

-.1073 

15 .8 U 

2.85 

.2060 

-.0900 

-.0006 

.00 U 8 

-.03 U 3 


U.Ul 

9. U 3 

.17 U 7 

-.0620 

-.0 OU 9 

.0205 

-.1131 

17.77 

2.82 

.2 U 6 U 

-.1137 

.0005 

.0051 

-,03 U 9 


16.28 

9.33 

.22 U 5 

-,102 U 

.0009 

.0212 

-.1193 

19.75 

2.79 

.2907 

-.lUol 

.0007 

.0053 

-.0370 


18.26 

9.23 

.2639 

-.1222 

.0010 

.0218 

-.12 U 6 

21.53 

2.7 U 

.3370 

-.1661 

.0027 

.0056 

-.0380 


20.30 

9.10 

.3056 

-•1 U 67 

.0021 

.0232 

-.1281 

23. U8 

2,71 

,38 U 6 

-.19 U 2 

.0037 

,0058 

-.OUOl 


22.18 

8.98 

.3509 

-.1712 

.OOUO 

.02 UO 

-.1305 

25.50 

2.66 

. U 3 UU 

-.2213 

.0056 

,0062 

-.0 U 08 


2 U .09 

8.83 

. U 113 

-.1956 

.0051 

.0253 

-.13 U 7 

.17 

3.96 

.0050 

-.0015 

-.OOOU 

.0050 

-.0367 


26.01 

8.69 

. UU 97 

-.2262 

.0086 

.026 U 

-.1391 

1.17 

3.96 

.0126 

-.OOUU 

-.0007 

.0050 

-.0362 

J 
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TABLE II.- AERODYNAMIC CHARACTERISTICS OF THE MODEL AND VARIOUS CCMBINATIONS 
OF ITS COMPONENTS AT M = 6.86; R = 343,000 - Concluded 
[sody-axls datal 


(d) Body-alone 


a, 

deg 

P. 

deg 

% 

Cm 

Cl 

Cn 

Cy 

.00 

- .17 

.0027 

,0000 

.0008 

.0001 

.0004 

.00 

- .07 

-.0033 

.0006 

.0002 

.0001 

,0005 

.00 

.88 

.0003 

-.0001 

.0017 

-.0021 

-.0018 

.00 

.93 

-.0002 

-.0007 

-.0013 

-.0019 

-.0019 

.00 

1.80 

.OOliO 

-.0002 

.0012 

-.0034 

-.0065 

.00 

1,82 

.0033 

-.0001 

-.0006 

-.0034 

-.0062 

.00 

2.72 

,0027 

-.0002 

.0010 

-.0046 

-.0118 

.00 

2.82 

-.0001 

-.0006 

-.0007 

-.0045 

-.0108 

.00 

3,77 

,0027 

-.0001 

.0007 

-.0057 

-.0164 

.00 

3.82 

,0032 

-.0007 

-.0012 

-.0056 

-.0169 

.00 

U.82 

.0032 

-.0000 

-.0014 

-.0065 

-.0221 

.00 

U.82 

.0014 

-.ooca 

.0005 

-.0068 

-.0227 

.00 

5.72 

.0028 

-.0002 

.0011 

-.0078 

-.0290 

,00 

5.87 

.0048 

-.0004 

-.0018 

-.0075 

-.0282 

.00 

7.68 

.0030 

-.0006 

-.0024 

-.0097 

-.0420 

.00 

7.92 

.0027 

-.0003 

.0004 

-.0097 

-.0433 

.00 j 

9.75 

.0046 

-.0003 

-.0032 

-.0113 

-.0573 

.00 ! 

10.00 

.0026 

-.0004 

-.0002 

-.0115 

-.0575 

.02 1 

.00 

-.0002 

,0008 

-.0009 

-.0000 

-.0001 

1.05 ! 

.00 

.0038 

.0057 

-.0004 

-.0000 

-.0001 

1.93 

,00 

.0167 

.0091 

-.0004 

.0003 

-.0010 

2.95 

.00 

.0179 

.0124 

-.0006 

.0002 

-.0000 

U.oo 

.00 

.0179 

.0149 

-.0006 

.0001 

.0003 

. 5.02 

,X 

.0245 

.0174 

-.0002 

.0002 

-.0004 

5.98 1 

.00 

.0374 

.0198 

-.0010 

.0002 

-.0004 

7.97 ' 

.00 

.0490 

.0247 

-.0009 

.0003 

.0004 

9.97 ; 

.00 

.0631 

0289 

-.0019 

.0004 

.0000 

11.90 

.00 

.0639 

.0322 

-.0023 

.0004 

-.0004 

13.93 

.00 

.0999 

.0349 

-.0006 

.0004 

-.0001 

16.00 

.00 

.1135 

.0378 

.0012 

-.0002 

-.0006 

17.98 

.00 

.1382 

.0389 

.0007 

-.0003 

-.0000 

20.03 

,00 

.1685 

! .0391 

.0007 

-.0002 

-.0018 

21.93 

.00 

.2003 

I .0393 

.0008 

-.0001 

-.0007 

23.95 

.00 

.2288 

i .0395 

.0020 

-.0001 

-.0011 

25.90 

.00 

.2621 

.0397 

.0010 

-.0001 

-.0011 


configuration 


a, 

deg 

P, 

deg 

Cn 

Pm 

Cl 

Cn 

Cy 

.25 

5.10 

.0012 

.0006 

-.0005 

-.0065 

-.0250 

1.23 

5.10 

.0050 

.0041 

-.0009 

-.0065 

-.0256 

2.26 

5.10 

.0089 

.0076 

-.0012 

-.0066 

-.0259 

3.26 

5.09 

.0117 

.0106 

-.0006 

-.0064 

-.0274 

4.20 

5.09 

.0157 

.0138 

-.0009 

-.0063 

-.0281 

5.20 

5.09 

.0276 

.0170 

-.0018 

-.0061 

-.0285 

6.27 

5.09 

.0303 

.0197 

-.0020 

-.0059 

-.0287 

8.28 

5.08 

.0526 

.0246 

-.0016 

-.0054 

-.0301 

10.27 

5.08 

.0682 

.0288 

.0000 

-.0051 

-.0322 

12.22 

5.07 

.0650 

.0320 

-.0011 

-.0044 

-.0342 

14.28 

5.07 

.1062 

.0347 

.0003 

-.0042 

-.0357 

16.29 

5.06 

.1275 

.0365 

.0006 

-.0046 

-.0377 

18.37 

5.07 

.1524 

.0376 

.0009 

-.0040 

-.0398 

20,32 

5.07 

.1799 

.0380 

.0011 

-.0036 

-.C416 

20.31 

5.07 

.2088 

.0382 

.0011 

-.0033 

-.0432 

24.31 

5.06 

.2385 

.0381 

.0002 

-.0030 

-.0443 

26.31 

5.06 

.2753 

.0384 

.0017 

-.0027 

-.0476 

.48 

10.17 

.0026 

.0041 

.0005 

-.0106 

-.0585 

1.50 

10,17 

.0028 

.0049 

.0014 

-.0107 

-.0597 

1.88 

10.17 

.0066 

.0066 

.0011 

-.0107 

-.0601 

3.40 

10.17 

.0142 

.0096 

.0005 

-.0106 

-.0602 

4.45 

10.17 

.0219 

.0118 

.0009 

-.0103 

-.0606 

5.50 

10.16 

.0262 

.0145 

.0024 

-.0103 

-.0622 

6.58 

10,16 

.0379 

.0169 

.0016 

-.0102 

-.0643 

8.60 

10.16 

.0549 

.0209 

.0023 

-.0097 

-.0658 

10.63 

10.15 

.0604 

.0244 

.0037 

-.0091 

-.0684 

12,53 

10.14 

.0914 

.0273 

.0035 

-.0083 

-.0720 

14.68 

10.14 

.1171 

,0290 

.0027 

-.0074 

-.0760 

16.71 

10.14 

.1435 

.0314 

-.0002 

-.0071 

-.0810 

18,68 

10.13 

.1710 

.0324 

.0006 

-.0064 

-.0864 

20.71 

10.13 

.1972 

.0332 

.0001 

-.0060 

-.0687 

22.73 

10.12 

.2283 

.0335 

.0009 

-.0054 

-.0927 

24,66 

10.12 

.2617 

.0336 

.0007 

-.0050 

-.0959 

26.73 

10. U 

.2950 

.0336 

.0006 

-.0045 

-.0985 
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Figure 1.- Photograph of complete -model configuration. 
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Figure 5*- Installation of wind-tunnel model in the Langley 11-inch 

hypersonic tunnel. 








Figiare 6.- Continued 
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Angle of sideslip, p, deg 


(a) Complete model. 

Figure 8.- The variation of rolling -moment coefficient with angle of side- 
slip for the model and its components. M = 6.86j R = 5^3^000; body- 
axis data. 
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Angle of sideslip, p, deg 
(d) Body-alone configuration. 

Figure 8.- Concluded. 
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Angle of sideslip, 3, deg 


(a) Complete model. 

Figure 9 .- The variation of normal-force coefficient with angle of side- 
slip for the model and its components. M = 6 . 86 ; R = 5^3,000; body- 
axis data. 
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(b) Body-wing conf igioration. 
Figure 9*- Continued. 
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Angle of sideslip, 3, deg 


(a) Complete model. 

Figure 10.- The variation of pitching -moment coefficient with angle of 
sideslip for the model and its components, M = 6.86; R = 3^3^000; 
body-axis data. 


CONFIDENTIAL 











NACA m L55A21a 


CONFIDENTIAL 


39 



CONFIDENTIAL 


(b) Body-wing configuration. 

Figure 11.- Typical schlieren photographs of complete-model and the body- 
wing configuration. M = 6.86; R = 5^3,000. 
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Figure IJ.- The variation of Cn^ with angle of attack for the complete 
model and its components. M = 6.86; R = 345,000; body-axis data. 










